Cellulase is one of the industrially important enzymes that has the ability to degrade cellulose. This enzyme is produced by a variety of microorganisms. It has numerous commercial applications like malting, wood processing, and preparation of denim fabrics in textile industries, maceration of protoplasts from plant tissues and deinking process in recycling of printed papers. The aim of the present study was the isolation, identification and screening of extracellular cellulase producing bacteria with high cellulase activity from tomato waste materials and their identification by phenotypic, biochemical and molecular tests. Cellulose degrading bacteria were isolated after serial dilution preparation from tomato waste matraials and surface culturing on CMC agar medium. 40 bacteria were isolated. Bacteria were further identified by morphological, biochemical and molecular tests. All of the isolates were Gram positive endospore forming rods, thus they were identified as Bacillus sp. The obtained isolates were screened for cellulase production and lycopene extraction in submerged fermentation process. The best isolate was Bacillus axarquiensis strain CHMS1B6 based on molecular analysis. The bacteria was subjected to different optimum conditions include pH, temperature and time of incubation. The highest cellulase activity was obtained in pH 7 and the optimum temperature at 30˚C after 72 hours incubation period. Our findings indicate that the tomato waste materials are as attractive sources for the study of novel cellulolytic bacteria and effective enzymes for cellulose biodegradation and lycopene extraction.
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,2014).Cellulose production by plants is 4×10 tons annually (Tandon and Sharma, 2014) . Cellulose is very resistant to hydrolysis due to having the secondary and tertiary configuration and also its close association with other compounds such as starch, pectin and lignin (Wilson, 2011) . Cellulose is a stable homopolymer, containing of a linear polymer of β-1, 4-linked glucose units (Bras, 2011) . Recently, accumulation of waste cellulose is increasingly realized as an environmental concern and recycling waste is an important issue (Lo et al., 2009) . Cellulose hydrolysis is the process of breaking down cellulose into glucose units (Wang et al., 2012) . The cellulolytic enzymes based on their enzymatic activities are divided into three groups. Beta-1-4-endoglucanase enzymes specifically cleave the internal bonds of the cellulose chain (Lee et al., 2002) . Exoglucanases and betaglucosidases are needed to completely break down cellulose into glucose monomers (Zhou and Ingram, 2000) .The exoglucanases start at either the reducing or non-reducing end of these oligosaccharide chains and release either directly glucose or the cellobiose dimer (Morais et al., 2012) .The β-glucosidases hydrolyze the cellobiose dimers and the cellodextrins of various lengths to glucose (Teugjas and Valjamae, 2013) . The use of microorganisms in biodegradation of organic compounds such as cellulose, lignin and pectin in the natural environments have advanced significantly during the past years (Alam et al., 2004; Yin et al., 2010) . Several microorganisms can degrade cellulose (Wilson, 2011) . Numerous fungi for example Trichoderma (Jourdier et al., 2013) Aspergillus (Lee NE; Lima M,1988) , Mucor (Saha, 2004) Penicellium (Gusakov and Sinitsyn, 2012) , Phanerochaete , Fomitopsis (Baldrian and Valaskova, 2008) and bacteria belonging to the genera Clostridium, Cellulomonas, Bacillus (Das et al, 2010) , Paenibacillus (Waeonukul et al., 2009 ) Ruminococcus, Erwinia, Streptomyces (Aurilia et al., 2000 have been widely studied in recent years. Most of researchers have particular regard to bacteria producing cellulases because of their fast growth, expression of multienzyme c o m p l e x e s , a n d r e s i s t a n c e t o i n a p p r o p r i a t e environments (Liang et al., 2014) . The aim of this study was isolation and identification of bacteria producing cellulase from tomato wastes and optimization of culture conditions.
MATERIALS AND METHODS

Sampling
5 soil samples contaminated with tomato waste materials were collected. The samples were placed in sterile boxes and transferred to the microbiology laboratory in sterile conditions.
Screening of cellulolytic bacteria
Tenfold serial dilution in sterile normal saline was prepared and 100 μl from final dilutions cultured on petridishes containing plate count agar medium by glass spread. Plates were incubated for 48 hours in 30˚C.Growth bacteria were isolated and purified. All isolated bacteria were individually cultured on CMC agar medium for identification of cellulolytic activity by streak method (Rasi and Mahalingam, 2012) .CMC agar composition was: carboxymethylcellulose (CMC): 10 g, peptone: 10 g, K2HPO4:2 g, MgSO4.7H2O: 0.3 g, NaNO3: 1 g, agar: 15 g, Distilled Water: 1000 ml at pH 7. CMC agar plates were incubated for 48 hours in 30˚C and then flooded with 1% Congo red indicator. After 15 to 20 min at room temperature, washing and counterstaining of the plates with 1M NaCl was done. The bacteria capable to hydrolysis of cellulose which were encircled by a clear zone after staining with a solution of Congo red (1 mg/mL) (Huang et al, 2012) .
Identification of cellulolytic bacteria
For all producing cellulase bacteria, diagnostic tests like gram staining, culture on blood agar media (for identification of type of hemolysis), catalase, oxidase, indole, motility and sugar fermentation tests were done (Hung et al., 2012) .
Preparation and development of inoculum source
Identified bacteria with cellulolytic activity were inoculated in Tripticase soy broth medium (Merck Company) at pH 7 for 24 h and used as inoculum sources (Hung et al., 2012) .
Submerged fermentation process for lycopene extraction
Cellulolytic bacterial isolates were screened for cellulose production in submerged fermentation process. The composition of used fermentation medium was: steriled tomato waste: 10 g, yeast extract: 1 g, K HPO : 2g, 2 4
MgSO4:0.3g, (NH4) SO : 2g, Distilled water: 1000 ml. The 2 4 medium was autoclaved and after sterilization and cooling at room temperature, each medium was inoculated with 1 ml of cellulolytic bacterial isolates separately. The inoculum was incubated in 30˚C for 48 hours under shaking condition with 150 rpm.Growth media then was centrifuged at 13000 × g for 10 min at 4˚C to remove the unwanted material. The clear supernatant thus obtained after centrifugation assisted as enzyme crude source.5 gram tomato waste was sterilized by autoclave, treated with prepared enzyme crude source and incubated for 24 hours at 30˚C under agitation 130 rpm. After centrifuging, the absorbance of the supernatants were read at 500 nm by spectrophotometer (Irfan et al., 2012) .
Molecular identification using 16s rRNA PCR technique
One of the isolates showed high enzyme production and identified at genomic level using 16S rRNA techniques.
Isolation of genomic DNA and Nucleotide sequencing
The isolate was grown in Tripticase soy medium (Merck Company) at 30 °C for 48 h. The culture was centrifuged at 13,000× g for 5 min, and the supernatant was removed. DNA extraction was performed using a Cell/Tissue Genomic DNA Extraction Kit (DynaBio,France) according to the manufacturer's instructions and the genomic DNA was stored at −80 °C until further analysis. Bacterial universal primers 27F (5'-GTTTGATCCTGGCTCAG 3') and 1492R (5'-TACCTTGTTACGACTTCA -3') were used to amplify the 16S rRNA from genomic DNA. Polymerase chain reaction (PCR) was performed in a thermocycler (Bioneer, Korea).The PCR reaction was carried out in a total volume of 25 μL reaction mixture containing 5 μL DNA, 2.5 μL of each primer, 0.5 μL dNTP mix (10 mM) (Cinna Gen Inc.), 0.75 μL Mgcl2 (25 mM) (Cinna Gen Inc), 2.5 μL PCR buffer (10X) (Cinna Gen Inc.), 0.25 μL Tag DNA polymerase (5 units/μL) (Cina Gen Inc.) and 11 μL dionized steriled water. The reaction mixture was thermocycled (Bioneer, Korea) for 40 cycles. The amplification was performed as follows: initial denaturation for 4 min at 95°C,35 cycles each of denaturation for 45 s at 95°C, annealing for 1 min at 62°C, and primer extension for 2 min at 72°C and a final extension for 4 min at 72°C (Williams et al., 1990) . Amplified PCR products were electrophoresised on an agarose gel (1.5%) in TAE buffer and visualized by staining with ethidium bromide solution (0.5 μg/ml). Polymorphic bands were observed by high performance UV transilluminator (Bioneer, Korea) and pictures were taken by GEL DOC/Bio-Imaging System affiliated digital camera. A 100 bp DNA ladder ((Cinna Gen Inc),) was used as molecular weight size markers. After purification, PCR product was sequenced via a DNA sequencer using automatic technique (SEQLAB, Germany) by Takapouzist Company, Iran. Sequences multiple alignment was done using CodonCode Aligner software and aligned with BLAST (www.ncbi.nlm.nih.gov/BLAST/) to identify the bacterium.
Optimization of environmental factors
The most effective isolate producing cellulase obtained from screening stages was selected and cultured in submerged fermentation medium as mentioned above .The optimum temperature for cellulase production was determined by incubating in different conditions: temperatures (25˚C and 37˚C), pH (4, 7 and 9) and incubation time (24, 48 and 72 hours) separately and after centrifuging, the absorbance of the supernatants were read at 500 nm by spectrophotometer (Rasi and Mahalingam, 2012; Deka et al., 2013) .
RESULTS
Of 40 isolated bacteria, 7 isolates showed cellulolytic activity. All cellulolytic isolates were gram positive, spore forming bacilli, capable to producing catalase, oxidase, lecitinase and gelatinase enzymes. Fig. 1 shows the cellulase activities of some isolates on CMA agar medium. The best isolate with cellulolytic activity was Bacillus axarquiensis strain CHMS1B6 based on molecular analysis 16S rRNA. Gram staininig of the best isolate has been shown in Fig2 . Fig.3 shows the effect of temperature on cellulase produced by Bacillus axarquiensis strain CHMS1B6. The optimum temperature was at 37˚C with the absorbance 0.198 in wavelength 575 nm. Fig. 4 shows the effect of pH on cellulase production by Bacillus axarquiensis strain CHMS1B6. The optimum pH was obtained at pH 7 with the absorbance 0.974 in wavelength 575 nm. Fig. 5 shows the cellulase activity of Bacillus axarquiensis strain CHMS1B6 for an incubation period of 120 hours. The highest cellulase activity was obtained after 72 hours incubation with the absorbance 0.725 in wavelength 575 nm. 
DISCUSSION
Biodegradation and management of cellulosic waste materials have become a worldwide concern. Recycling by-products is of interest from the environmental viewpoint (reduction of potential contaminant charge) and for the health benefits derived from their bio-active compounds. These products may be used as such or may be starting materials for the preparation of innovative compounds. Tomato by-products should become a very cheap raw material alternative for the extraction of tomato bio-active compounds. Tomatoes contain a variety of antioxidants such as the two carotenoids lycopene and b-carotene, vitamins C and E. Lycopene is the most abundant one in red tomatoes (Borguini et al, 2013) .This investigation was focused on screening of cellulolytic bacteria from tomato waste materials. Based on screening investigation, the best isolate named Bacillus axarquiensis strain CHMS1B6 was identified. The optimum environmental conditions for the highest cellulase activity was pH 7.0 and 72 hours incubation period in 30˚C.Effective bioconversion of cellulose and its related compounds essentially depends on the nature of cellulose, microbial flora used to cellulose hydrolyzing and optimum environmental conditions ( Maki et al.,2012) .The effect of pH, temperature, aeration, source of carbon , incubation period, medium additives on enzyme activity of cellulase has been reported by several investigators (Deswal., 2011 ) (Soares et al.,2012 . Many microorganisms are capable of decomposing organic matter have been identified. (Hesham 2007; Opatokun et al., 2011; Jyotsna et al., 2010) . Khwaja et al., 2012) .Some investigators examined the production of cellulase by Aspergillus niger from corn cob and obtained the highest cellulose activity on the 4th day, pH 4 in 50˚C (Oyeleke et al., 2011) . Rasi and Mahalingam showed the best cellulolytic activity of Bacillus sp. at neutral (pH 7.0) and 37˚C (Rasi and Mahalingam, 2012) . Similarly Deka et al obtained the optimum levels of pH, temperature for cellulase production predicted in pH 7.2, 39°C, and 121 rpm conditions respectively (Deka et al., 2013) . Our results agree with the results of mentioned studies.
CONCLUSION
Enzymes are currently used in several different industrial products and processes. The enhanced production of industrially essential enzymes by potential microorganisms would help to scale up their production and commercialization after their purification.
